Herbarin (I) and dehydroherbarin (II) isolated from the fungus Torula herbarum (Pers.)1} possess weak antimicrobial activity and belong to the class of pigments in which a naphthaquinone moiety is fused to an oxacyclohexene ring at the 1,2-posi- Herbarin is a neutral compoundwith composition C16H16O6. Its absorption spectrum is similar to the spectra of 5, 258 and 216 nm (loge 3.55, 4.17 and 4.53 and VIII are similar, showing the presence of bands due to hydroxyl and quinone groups. High resolution mass spectrum shows the molecular ion of herbarin at 304.0905 ; the calculated value for C16H16O6 is 304.0947. Analysis of the high resolution mass spectrum shows that, in addition to the presence of the characteristic M®-CO peak due to quinones, there are peaks due to M®-H2Oand M®-GH3, indicating the presence of hydroxyl and methyl groups. Herbarin was not sufficiently soluble in chloroform, so its nmr spectrum was determined in other solvents (See Table 1 ). Though these spectra afforded some information about structure, they were not amenable to complete analysis. However, the nmr spectrum of herbarin in a mixture of deuterated chloroform and methanol yielded valuable information (See Table 1 ). The chemical shifts and coupling constants of the two doublets at 2.75 and 3.29r with J=2.5Hz suggest that these are aromatic protons having a meta relationship. A double irradiation experiment confirmed that these two protons are coupled by 2. Xc can now be expanded to Xc (or the 6,8-dimethoxy isomer of Xc).
Double irradiation showed that all the other coupling constants observed in the C-9 and C-12 methylene protons originate from five bond homoallylic long-range coupling and from analogy to earlier work9); the long-range coupling constants in herbarin are Jga' i2a'=4.0, j9ai2e=3.0, Jge' i2a'=2.7, and Jge' i2e'=1.0 Hz. A comparison of the chemical shifts of herbarin in chloroform-d3 and pyridine-d5 shows that whereas H-12a', H-12e', H-9e', and ll-GH3 undergo a small chemical shift of [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] Hz, H-9a' experiences a large 70Hz down field shift. Herbarin has a number of oxygen functions, and it is not certain that conclusions arrived at by a study of pyridine-induced solvent shifts in simple hydroxylic compounds is applicable here12>13). However, if this large down field shift is assigned to the 1,3-diaxial relationship of the hydroxyl and the H-9a' proton, the conformational structures, Xd and Xe, are possible for the oxacyclohexene ring of herbarin. . From the present data, it is not possible to confidently assign the R or the S configuration to herbarin. The two methoxyls in herbarin could be at the 6-and 8-, or at 5-and 7-positions.
Twogroups of workers have suggested that the acetate derived poly-/?-keto acids, XI and XII, are the biogenetic precursors for fusarubin and javanicinu»15>16), and were able to resolve the uncertainty of the location of the methoxyl group. It seems attractive to postulate that one of these poly-/3-keto acids is also the biogenetic precursor 
